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REMARKS/ARGUMENTS 

Reexamination and reconsideration of this Application, withdrawal of the rejections, and 
formal notification of the allowability of all claims as now presented are earnestly solicited in 
light of the above amendments and remarks that follow. Claims 1-25, 27-38, and 40-44 are 
pending. 

Claims 1-17, 19-21, 27, 28, 38, and 40-44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jupe et al (WO 02/060745A1 or U.S. Patent Publication 2002/0166563) in 
view of Chapman (RJR Memorandum, 1982), Schreus et al. (U.S. Patent No. 2,815,760) and 
applicant's admitted prior art. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jupe et al. (WO 02/060745A1), Chapman (RJR Memorandum, 1982), Schreus et al (U.S. 
Patent No. 2,815,760) and applicant's admitted prior art as applied to claim 1 above, and further 
in view of the Kirk-Othmer Encyclopedia of Chemical Technology, John Wiley & Sons, Inc., 
2001, vol. 14, page 12. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jupe et al. (WO 02/060745A1), Chapman (RJR Memorandum, 1982), Schreus et al (U.S. Patent 
No. 2,815,760) and applicant's admitted prior art as applied to claim 1 above, and further in view 
of Frund (U.S. Patent No. 5,714,126). In all rejections, the Examiner relies upon the Jupe 
reference as suggesting use of a filter with a mouth end filter segment having a lower particulate 
removal efficiency than the tobacco end filter segment. The Examiner also relies upon the 
Chapman reference as teaching that pressure drop decreases with decrease in denier. Applicants 
respectfully traverse these rejections. 

To establish a prima facie case of obviousness, according to a test predominately used by 
the courts, three basic criteria must be met. First, there must be some suggestion or motivation, 
either in the references themselves or in the knowledge generally available to one of ordinary 
skill in the art, to modify the reference or to combine reference teachings. Second, there must be 
a reasonable expectation of success. Finally, the prior art reference (or references when 
combined) must teach or suggest all the claim elements. The teaching or suggestion to make the 
claimed combination and the reasonable expectation of success must both be found in the prior 
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art and not based on applicant's disclosure. In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. 
Cir. 1991). 

With regard to the Supreme Court's decision in KSR Int'l. Co. v. Tele/lex, Inc., 550 U.S. 
398, 82 USPQ2d 1385 (2007), it is noted that the Court did not dismiss the usefulness the well- 
established "teaching, suggestion, or motivation" test set forth above, but merely cautioned 
against its rigid application. The Supreme Court in KSR commented that the Federal Circuit "no 
doubt has applied the test in accord with these principles [set forth in KSR] in many cases." Id. 
82 USPQ2d at 1396. However, the Supreme Court also opined that "[t]he combination of 
familiar elements according to known methods is likely to be obvious when it does no more than 
yield predictable results. . ." Id. 82 USPQ2d at 1395-96. Regardless of the precise test used, the 
Court, quoting In re Kahn, cautioned that " '[Rejections on obviousness cannot be sustained by 
mere conclusory statements; instead, there must be some articulated reasoning with some 
rational underpinning to support the legal conclusion of obviousness.' " Id. 82 USPQ2d at 1396, 

Applicants respectfully submit that the cited references fail to teach, suggest, or render 
predictable the invention as claimed. In particular, Applicants note that the cited art fails to 
suggest the claimed filter arrangement where the tobacco end section of filter material has a 
greater particulate removal efficiency than the mouth end section of filter material as a result of 
the weight per unit length of the filaments of the tobacco end section being lower than the weight 
per unit length of the filaments of the mouth end section . 

The Examiner relies upon Jupe and Chapman as presenting teachings that are relevant to 
the above-noted claim limitation. The Examiner quotes Chapman as suggesting that pressure 
drop decreases as denier decreases. The undersigned notes that Chapman cannot be referring to 
denier per filament as presently claimed (i.e., the mass per unit length of the individual 
filaments) as it is known that pressure drop is inversely related to denier per filament. The 
Examiner's attention is directed to U.S. Pat. No. 4,522,616 to Hyde et al. (copy attached). As 
shown in Fig. 4, as denier per filament or dpf decreases , pressure drop through a cigarette rod 
increases . For example, the pressure drop through a rod constructed of 1 .8 dpf fibers is clearly 
much higher than pressure drop through a rod constructed of 8.0 dpf fibers. The undersigned 
believes that Chapman may be loosely referring to the total denier as a measure of total filter rod 
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weight and concluding that decreases in total filter weight will result in decreases in pressure 
drop. This is consistent with the teachings of the attached Hyde patent, which shows that 
pressure drop increases with increasing filter rod weight (see Fig. 4 which plots rod weight 
versus pressure drop). In other words, where everything else is equal including denier per 
filament and filter cross-sectional area, one would expect pressure drop to decrease as the mass 
of filter material decreases. Accordingly, it is respectfully submitted that Chapman would not be 
read as suggesting that decreases in denier per filament decreases pressure drop. 

Further, it is respectfully submitted that the Jupe reference, when properly read for its 
teachings in the document as a whole, would be viewed as teaching away from the claimed 
invention. Applicants disagree with the Examiner's conclusion that the Jupe reference fairly 
teaches both a high and low filter efficiency in the tobacco end section of a filter element. 
Instead, the Jupe reference clearly and unequivocally states that: 

• All components of the exemplified filter rods should have "low particulate efficiency"; 
and 

• The tobacco end component 1 8 should have the lowest particulate efficiency because it is 
upstream of the ventilation. 

See paragraph bridging pages 1 1 and 12, second paragraph of page 13, and claim 8. 

The above teachings are clearly shown in Table 1 on page 12, where the tobacco end 
component has the highest denier per filament (5.0) (and thus the lowest particulate efficiency) 
and the mouth end segment has a lower denier per filament (3.0). The Examiner appears to 
focus on the exemplary filter configuration of Jupe given in Table II; however, the teachings of a 
reference must be considered in the context of the whole document. While it is true that the 
percentage particulate efficiency range given for the tobacco end component in Table II has a 
higher upper end than the range for the mouth end component, the two ranges overlap and the 
range for the tobacco end component has the same lower limit as the mouth end segment. 
Applicants note that the exemplary filter of Table III also illustrates overlapping ranges for 
particulate efficiency and RTD as between the mouth end component and the tobacco end 
component. In Table III, both the mouth end component and the tobacco end component have 
the same RTD range and an almost identical particulate efficiency range. Again, taking into 
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consideration the teachings of the reference as a whole, one of ordinary skill in the art would 
seek to construct a filter where the tobacco end segment is at least as low, if not lower, in terms 
of denier per filament and particulate efficiency as compared to the mouth end segment. This is 
consistent with the exemplified filters described in Jupe and the admonition in the reference that 
the tobacco end segment should have the lowest particulate efficiency. Accordingly, Applicants 
respectfully request reconsideration and withdrawal of all rejections that rely upon Jupe as 
teaching the claimed differences in denier per filament. 

In addition, Applicants note that the specific denier per filament ranges set forth in claims 
27 and 28 provide even greater distinctions between the cited art and the claimed invention. 
Both claims recite that the tobacco end segment comprises filaments having a weight per unit 
length of less than about 2.5 denier per filament (e.g., about 1.8 to about 2.5 denier). The Jupe 
reference does not teach or suggest the use of such low denier per filament values for either a 
mouth end component or a tobacco end component. Table I uses values of 3.0 for the mouth end 
segment and 5.0 for the tobacco end segment. The footnote after Table III suggests denier per 
filament values of 3-8. Accordingly, these claims are separately patentable over the cited art. 

Finally, Applicants traverse the Examiner's statement that no unexpected results are 
associated with the claimed filter configuration. The Examiner's attention is directed to a 
comparison of the findings of Examples 1 and 2 in the specification. In Example 1, a cigarette 
comprising a centrally-located adsorbent material is formed and tested with a tobacco end filter 
segment having a lower particulate removal efficiency (i.e., a mouth end segment having a 
denier per filament of 2.5 and a tobacco end segment having a denier per filament of 8.0). In 
Example 2, the filter segments were reversed, the tested cigarette comprising a 2.5 dpf tobacco 
end segment and an 8.0 dpf mouth end segment. As set forth in Example 2, the cigarette having 
the claimed filter configuration provided greater reduction in certain mainstream smoke 
components as compared to the cigarette with the reverse configuration. There is nothing in the 
cited art to suggest such a result and in fact, as noted above, the Jupe reference counsels against 
using the claimed filter configuration. For this additional reason, Applicants request 
reconsideration and withdrawal of the rejections. 
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It is not believed that extensions of time or fees for net addition of claims are required, 
beyond those that may otherwise be provided for in documents accompanying this paper. 
However, in the event that additional extensions of time are necessary to allow consideration of 
this paper, such extensions are hereby petitioned under 37 CFR § 1 .136(a), and any fee required 
therefor (including fees for net addition of claims) is hereby authorized to be charged to Deposit 
Account No. 16-0605. 



Respectfully submitted, 

/christopher m. humphrey/ 

Christopher M. Humphrey 
Registration No. 43,683 
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[57] ABSTRACT 

The present invention relates to high speed processes 
and apparatus for the manufacture of cigarette filter 
rods. In accordance with this invention it has been dis- 
covered that in a process of manufacturing filter ele- 
ments from opened and deregistered crimped continu- 
ous filament tow, wherein said tow is conducted from a 
mechanical forwarding means through an aspirating jet 
positioned adjacent a compacting means and wherein 
means are provided for dissipating aspirating fluid, that 
filter rod pressure drop and weight variations are re-' 
duced by causing the opened and deregistered tow to 
contact a drag inducing tow width and direction con- 
trolling means positioned substantially intermediate said 
mechanical forwarding means and said aspirating jet. 

9 Claims, 8 Drawing Figures 
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over a suitable plasticizer applicator into a blooming iet. 
METHOD AND APPARATUS FOR FORMING In the blooming jet, the tow is subjected to an explosive 
CIGARETTE FILTER RODS expansion of compressed air while in the jet, the 

bloomed tow is exposed to a fog of atomized plasticizer 
I he present invention relates to improved processes 5 liquid. The plasticized tow is expelled from the jet 
and apparatus for the production of cigarette filter rods under the influence of the expanding air flow into a feed 
from continuous filament tow More specifically, the ro ll pair operated at a somewhat slower speed than the 
invention relates to improved high speed processes and fj rst f ee d roll pair so that the tow is in a state of relax- 
apparatus for the production of cigarette filter rods of ation . T he opened, plasticized and crimp deregistered 
terms 10 tow j s t h en passed into a filter rod-making machine. 



reduced variability having high t( 



of pressure drop per unit rod weight. 



While in the production of cigarette filter rods, opti- 



n openness is desirable, the exact value for optimum 



In the last decade, the overwhelming proportion of 
commercially available cigarette filters have comprised nw „„ m „r« f mm „ m j . • . , 

ducing a tow or untwisted bundle of several thousand * e ^f* "'ft H ff ° u! , / t0W T 
continuous filaments, crimping the tow, opening the d '7 t0 °, ° ft ' dlfflCult t0 wrap .mtially in forming the 
tow to deregister adjacent crimps, fluffing the tow to IO f 85 , We " aS ,n J °™ n , g the r0 ? s * l " b f of tobacco 
permit subsequent uniform application of a plasticizer, 20 ™ kmg cl P r f e K fi ters - and wh,ch d ° »ot spring 
pulling the tow through the zones of plasticizer applica- f ter compression (as between the fingers or hps during 
tion and thereafter treating the plasticized tow to re- *™ km Z) wlth attended channelling of the smoke. For 
duce its cross-sectional size until it is approximately the Same reasons > the opening equipment should not 
equal to the cross-sectional size of a cigarette. The con- 0p f, ra J te 80 on the tow that the crim P s are 
densed mass is formed into a coherent structure, typi- 25 P u " edout and the tow is of diminished bulk; while this 
cally by wrapping paper around it and severing the could be compensated for by utilizing heavier tows, the 
wrapped tow into rods of predetermined length and res u ltan t P'«gs would be so dense as to make it exceed- 
thereafter curing the rods to affect bonding between lngly ""comfortable to draw smoke through the filter, 
adjacent filaments at their contact points. Ie -' ,ts Pressure drop would be too high. Additionally, 
Because of the expense of the tow component of the 30 the . smoke removal efficiency of the filter rod must be 
cigarette filter, it is desirable that the greatest amount of maintained at acceptable levels, 
tow crimp and hence, tow bulk be attained per unit 0ne means for maximizing tow utilization, that is to 
weight of filamentary material. One widely-used improving pressure drop per unit rod weight, is set 
method of opening the tow consists of subjecting the forth in u - s - Pat ' No - 3,050,430. In U.S. Pat. No. 
tow while being fed along a predetermined path to a 35 3,050,430, an improvement is set forth in the process 
differential gripping action between a plurality of points sequence wherein filaments which have been previ- 
spaced from one another transversely of the path so that ous 'y opened up and treated with plasticizer are for- 
certain laterally-spaced sections of the tow are posi- warded into a garniture for compacting and forming, 
tively gripped relative to other laterally-spaced sections Rather than employing a mechanical type of treatment 
of the tow. In this manner, there is produced as a func- 40 t0 P u ^ tne filaments into the garniture whereby a sub- 
tion of the differential positive gripping of the tow, a stantial amount of crimp is lost, the Patentee pushes the 
relative shifting of adjacent filaments longitudinally of bancl of open-continuous crimped filaments into the rod 
the tow, whereby the crimps are moved out of registry compacting and forming means. The filaments fed in 
with one another. The longitudinal relative displace- tn ' s manner are in a somewhat relaxed and untensioned 
ment of the fibers usually is combined with a relative 45 state whereby a relatively large percentage of each 
lateral displacement between adjacent filaments of the filament may be positioned somewhat crosswise or per- 
tow whereby the combination of the two relative fila- pendicular to the longitudinal axis of the filament bun- 
ments movements bring about a complete opening of die. To achieve this result, a pneumatic transport or 
the tow. * forwarding jet, such as that disclosed in U.S. Pat. No. 

This differential gripping action is accomplished by 50 3,016,945, is positioned reasonably adjacent the tongue 

the provision before the plasticizing chamber of a pair of a rod forming member or garniture. The tongue is 

of rollers, one of which is a smooth surface and the perforated so that air or aspirating fluid employed to 

other of which is grooved over its entire periphery. The push the filamentary material into the tongue will be 

tow is maintained under tension upstream of the differ- radially exhausted. Alternatively, as disclosed in U.S. 

ential gripping action so that after release of the tension 55 Pat. No. 3,173,188, an inverted shroud may be posi- 

on a downstream side of the differential gripping action, tioned intermediate the forwarding jet and the perfo- 

the tow blooms into a fluffy band which then passes rated tongue whereby a substantial portion of the aspi- 

through the plasticizer applying chamber, optionally rating gas is caused to flow in a direction opposite the 

after further lateral opening of the tow band, prior to movement of the filaments or exhaust through small 

feeding the tow band to the filter rod-making machine. 60 holes in the rear wall of the shroud or funnel member. 

Another widely-used method of opening tow is that This fluid dissipation is in addition to the radial exhaust 

set forth in U.S. Pat. No. 3,099,594 wherein crimped which takes place in the perforated tongue member, 

continuous tow is fed into a jet supplied with high ve- Regardless of the process for manufacturing filter 

Iocity gas whereby the crimp in the filaments is put out rods, the filter rod must have a nominally constant 

of registry. More specifically, in the process of U.S. Pat. 65 cross-sectional size and should be of uniform mass per 

No. 3,099,594, a continuous multifilament crimped tow unit length. The pressure drop or resistance to air flow 

is withdrawn from a supply package by means of a feed through the filter rod should also be constant along its 

roll pair and passed by the suction of a blooming jet length. The length of the filter tip which is combined 
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with a cigarette to form filter tip cigarettes may be in tow density and pressure drop variations may be mini- 
the range of 10 to 30 millimeters. mized by positioning a tow controlling means down- 
It is important from the smoker's point of view that stream from the final set of feed rolls employed in a 
the draw characteristics, the resistance to air flow cigarette tow opening system, that is to say intermediate 
through the length of filter rod, should be reasonably 5 the feed rolls and the rod making device. The tow con- 
uniform. Some factors influencing the resistance to trolling means serves to control tow width and direc- 
airflow along a filter rod are the fiber density, by which tion. The tow controlling means also serves to control 
is meant the number of fibers per unit cross-sectional tension by imparting at least some drag to the running 
area; the denier of the fibers; the degree of crimping of tow band. Preferably, the tow controlling means is 
the fibers; and the degree of fiber opening or "bloom". 10 employed in conjunction with a rod making device 
Some of these factors affect the mass per unit length of having a pneumatic forwarding jet being positioned 
the filter rod so that variations of mass per unit length of up-stream of a garniture of the rod making device, the 
the filter rod to some extent reflect variations in the tow controlling means being positioned so as to direct 
resistance to airflow along the rod. The higher the mass the tow path along the longitudinal axis of the pneu- 
per unit length of the rod the greater the resistance to 15 matic forwarding jet. Intermediate the pneumatic for- 
airflow through that length of filter rod. warding jet and the garniture of the rod making device 
There is an ever increasing concern among filtered it is preferred to position a perforated funnel member 
cigarette manufacturing companies with improving which has the ability to radially exhaust air from the 
productivity and quality, reducing waste, and generally pneumatic forwarding device. The funnel member 
cutting costs. New high speed rod making machines run 20 should have a volume sufficient to allow tow to be over 
at speeds of 400 meters per minute or more. Prior art fed and accumulate in a relaxed state within the funnel, 
rod making processes are generally designed to run at Preferably, the funnel should have a depth greater than 
speeds of about 200 meters per minute. When running at or equal to three and one half inches, an entrance diame- 
speeds of 400 meters per minute or more, it has been ter of about 4 inches and an exit diameter of about one 
found that the maximum tow utilization processes of the 25 and one quarter inches. Most preferably the perfora- 
prior art produced the aforementioned undesirable tow tions of the funnel are positioned nearest the exit end of 
density variations. Tow density variations as previously the funnel. The exit end of the funnel is recessed into the 
noted are undesirable since the resistance which filter tongue of the garniture of the rod making device, while 
rod sections, including such variations offer to the pas- the pneumatic forwarding jet is recessed into the mouth 
sage of cigarette smoke, varies rendering inconsistent 30 of the funnel. It should be understood that the perfo- 
the draw characteristics of cigarettes to which filter tips rated tongue may be either perforated or un-perforated 
formed from such filter rod sections are applied, for purposes of the instant invention. Preferably, the 
Accordingly, it is an object of this invention to pro- tow width, tension and direction controlling means is 
vide a high speed process for the preparation of ciga- either a rod or freely rotating roll. The rod or freely 
rette filter rods having high tow utilization in terms of 35 rotating roll is preferably about four to 10 inches long 
pressure drop per unit rod weight without producing and most preferably four inches long and about one and 
substantial tow density variations. one half inches in diameter and flanged at both extre- 
It is another object of this invention to provide high mies. The flanging is preferred in order that a tow band 
speed apparatus suitable for the preparation of a ciga- of desired width is achieved. Most preferably, a ring 
rette filter rod having high tow utilization in terms of 40 guide preceeds the tow controlling means so as to prere- 
pressure drop per unit rod weight without producing duce the band width prior to stabilization of the band 
substantial tow density variations. width on the flanged rod or freely rotating roll. It 
Other objects and advantages of the invention will should be understood that a fixed position of the rod or 
become apparent from the following detailed descrip- freely rotating roll is preferred in order to accurately 
tion and claims taken in conjunction with the accompa- 45 control tow band direction, however, a floating mount 
nying drawings wherein: of the rod or freely rotating roll, i.e. a dancer roll, may 
FIG. 1 is a diagramatic view of an apparatus suitable be employed where tension control is of greater impor- 
for the practice of the present invention. tance. 

FIG. 2 is a perspective view of the idler roll arrange- For purposes of this invention, the pneumatic fer- 
ment used in the embodiment of FIG. 1. 50 warding jet is preferably of cone-shaped construction, 
FIG. 3 is a perspective view of the perforated funnel having a greater cross-section on the entrance end than 
arrangement used in the embodiment of FIG. 1. on the exit end. The jet is fabricated such as to have 
FIG. 4 is a graph plotting filter rod weight against inner and outer cone members which are joined so as to 
pressure drop for cigarette tows of from 1.8 to 8.0 de- encircle a chamber, the jet being provided with means 
nier per filament. 55 for the injection of a gas into the chamber. Air injected 
FIG. 5 is a photomicrograph magnified 100 times of a into the chamber exhausts at the small or exit end of the 
longitudinal axis cross section of a range extended filter jet whereby a continuous filament tow may be moti- 
rod of this invention. vated through the jet. Jets of this type are set forth in 
FIG. 6 is a photomicrograph magnified 100 times of a U.S. Pat. Nos. 3,050,430 and 3,016,945. A pneumatic 
radial cross section of the filter rod of FIG. 5. 60 forwarding or transport jet which has been found to be 
FIG. 7 is a photomicrograph magnified 100 times of a especially suitable is model number 61-0-0-DF mar- 
longitudinal cross section of a prior art filter rod. keted by Hauni-Werke Korber and Co. KG Hamburg, 

FIG. 8 is a photomicrograph magnified 100 times of a West Germany, 

radial cross section of the filter rod of FIG. 7. As previously noted, the process and apparatus of the 

In accordance with this invention, it has now been 65 instant invention provide a means for minimizing tow 

discovered that in a high speed process for the prepara- density variations in a high speed process for the prepa- 

tion of cigarette filter rods having high tow utilization ration of cigarette filter rods having high tow utilization 

in terms of the pressure drop per unit rod weight, that in terms of pressure drop per unit rod weight. By mini- 
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mizing tow density variations or weight variations pres- for achieving filament separation, such as equipment 

sure drop variations are also reduced. More specifically, utilizing electrostatic forces, are known in the art and 

it has been found that the process and apparatus of the may also be used for this purpose. 

, ns i ,m mvent,o n will reduce pressure drop coefficient T he open tow is then passed through plasticizer ap- 
, J L ; A"? W6,S co f fflclent °l 5 Plicator 20 which treats the surface of the individual 

weight and pr^dtoTo f ^ ™ th i ****** a " or " 

rodmaker sp'eed. The statistical Sj£ 3 T e C^olS ,"t TTf° ~ T^T ° f ^ 

improvement obtained by the use of the apparatus and i*™^ 0 , 01 T J P S fTf Tm^ 
process of the instant invention is based on F-distribu- 10 P le ' ™ hy ' ^f 6 ' dimethylethyl phthalate, or the 

tion. In F-distribution, when samples are taken from d ™ethyl ether of tnethylene or tetraethylene glycol. In 

two independent populations, their variances are also drawings, plasticizer applicator 20 may be a centrif- 

independent and both Si 2 and S2 2 are unbiased estima- ugal P laslicizer applicator of the type described in U.S. 

tors of the population variances, if the populations are Pat ' Na 3 > 387 > 992 > which is a device employing a rotat- 

infinite or if sampling with replacement. That is to say ing disc for application of the plasticizer. Other applica- 

S1 2 is an unbiased estimator of <xi 2 (population standard tors which are adapted to apply plasticizers to a contin- 

deviation 1) and S2 2 is an unbiased estimator of en 1 uous web i nc!ude wick brush or spray nozzle type plas- 

(population standard deviation 2). The ratio of <ri 2 to ticizer applicators. 

en 2 is equal to 1.00 if the two variances are equal, and After treatment of the tow with plasticizer, the tow is 
the mean ratio of Si 2 to S2 2 is also equal to 1.00 if the ,„ passed into the nip of a pair of delivery rolls 21 through 

population variances are equal. If the two populations guide member 22. Guide member 22 reduces the width 

are both normal and have equal variances, then the ratio of the opened tow band prior to passage over idler roll 

of the two sample variance values are distributed as F 23. 

with nj-1 and n 2 -l degrees of freedom. After passing about idler roll 23, the open tow is 

The term coefficient of variation (CV) is a means for passed to pneumatic forwarding jet 24 which may be a 

comparing the dispersion of two series by expressing jet such as model number 61-0-0-DF marketed by 

the standard deviation as a percent of the mean of the Hauni-Werke Korber and Co. KG Hamburg, West 

series. In the instant invention, the mean of the series cr Germany. Pneumatic forwarding jet 24 pushes the open 

nf 6 e " C f 0m « 66% ° f a] ! sa fP' es - Th « <?, oeffi - t0W throu S h P erforated fun » e) mem ber 25 which is 
cient of variation (CV) may then be defined as follows: 3Q positioned in the tongue of garniture rnember 26 . Garni . 

ture member 26 is also supplied with suitable wrapping 
paper 27 by means of driven roll 28, both wrapping 
, , Jffl m sasjEjE r - " ln " x 100 P a P er 2 7 and tow 12 being supported by means of end- 

amp e va ue less belt member 30 which is driven by means of roller 

A better understanding of the invention may be had 35 m Tu e L 29 ' j ,• 
by turning to FIG. 1 of the drawings wherein a tow 12 ^Jf^ ""^f *" ^ ° 7 f th ° ° f t th £ T l? er 
of continuous cellulose acetate filaments, preferably f° U T be h»d from «G 2 of the drawing. In FIG. 2 
having about 5 to 15 crimps per inch, an acetyl value of may !* that 1C " er ro11 41 has fianged members « 
38 to 41 percent, a circular or non-circular cross section f ° Ured t0 . the termmal P ortions thereof - Tow passing 
and a total denier of about 20,000 to about 120 000 or 40 from the n,p of a pa,r ofdr,ven feed roils 4 » is caused to 
more is removed from a tow bale 10 and passed over be 00m Pressed m width by passage through ring guide 
guide means 14 to opener 16. The purpose of opener 16 - 44 ' The tow band IS then P assed from rin 8 8 uide 44 
is to cause deregistration of the crimps of the individual about ldIer roI! 41 whereb y th e tow band width is pre- 
filaments and thus, provide a tow having improved CIseIy oontro]led « about four inches and the direction 
uniformity and bulkiness. In the drawings, opener 16 is 45 of feed of the tow band t0 the rod forming device is 
a threaded roll opener of the type generally described in determined. As previously noted the tow band should 
U.S. Pat. No. 3,032,829 to Mahoney et al and U.S. Pat. be fed int0 the Pneumatic forwarding jet along the Ion- 
No. 3,156,016 to Dunlap et al. Essentially, the threaded g'tudinal axis of the jets processing bore, that is to say, 
roll opener shown comprises two pairs of rolls with at the tow band sh °ul d not ride on the edge portion of the 
least one roll of one pair being driven. Desirably, at 50 entrance orifice of the pneumatic forwarding jet. This 
least one roll of each pair has a patterned surface, pref- configuration may be clearly seen in FIG. 3 of the 
erably composed of circumferential or helical grooves. drawings wherein the tow controlled at a predeter- 
However, the roll pairs may be different, e.g. only one mined width enters pneumatic forwarding jet 51, pneu- 
roll of one pair need be grooved. When the tow passes matic forwarding jet 51 being equipped with air supply 
through the rolls, individual filaments of the tow are 55 line 52. Pneumatic forwarding jet 51 is recessed into 
differentially restrained causing a longitudinal shifting funnel member 53. Funnel member 53 has perforations 
of the relative location of the crimps of the individual positioned near the exit end thereof and is recessed into 
filaments. It is to be understood of course, that other garniture tongue member 54. Perforations of funnel 
openers, for example, those producing deregistration by member 53 allow air from pneumatic forwarding jet 51 
air turbulence or flexing of the tow may also be suitably 60 to escape radially to the path of the tow being advanced 
employed. into the filter rod forming device. Preferably, funnel 

After passing through opener 16, tow 12 is commonly member 53 is perforated at the funnel exit portion. As 
passed through a banding jet 18 which spreads the tow previously noted, funnel member 53 has sufficient vol- 
by application of one or more air streams into a flat band ume to allow the tow to be over fed and accumulate in 
of about 3 to 8 times its original width and causes fur- 65 a relaxed state within funnel member 53 without over 
ther separation of the individual filaments. A suitable flowing and, consequently snagging on the edge portion 
banding jet may be, for instance, that banding jet set of funnel member 53. As can be seen in FIG. 3 of the 
forth in U.S. Pat. No. 3,226,773. However, other means drawings, funnel member 53 is partially broken, illus- 



trating the accumulation of over fed tow 50 within 
funnel member 53. 

A further understanding of the invention will be had 
from the following examples which illustrate the im- 
provement in tow density variation obtained from the 5 
process and apparatus of this invention, in the prepara- 
tion of cigarette filter rods having high tow utilization 
in terms of pressure drop per unit rod weight. 



EXAMPLE 1 
Filter rods were prepared from 3.3 denier per fila- 
ment, F cross section cellulose acetate tow having a 
total denier of 44,000 using the embodiment depicted in 
FIG. 1 of the drawings at running speeds of 400 meters 
per minute, the run being for a period of 45 minutes 
with samples being taken every 5 minutes. Twenty five 
rods are selected from the aforementioned 8 sample 
portions, the rods having preselected circumferences of 
24.8 plus or minus 0.05 millimeters. In order to eliminate 
possible variations induced by the addition of plasticizer 
however, plasticizer was not added as illustrated in 
FIG. 1 of the drawings, but rather the tow line was 
passed through the plasticizer apparatus running empty. 
The weight and encapsulated pressure drop of 102 milli- 
meter rod lengths were determined and were found to 
be as follows. 



EXAMPLE 4 
The process of Example 3 was repeated except that 
running speeds of 200 meters per minute are employed. 
The weight and encapsulated pressure drop of 102 milli- 
meter long rod lengths are determined and found to be 
as follows. 



Drop (E A P) = 597 mm 



Weight X = .867D 



Drop (EiP)= 590 mi 
cr = 15.8 



Weight - .8911 30 



EXAMPLE 5 
The process of Example 1 was repeated except that 
the rod forming apparatus of U.S. Pat. No. 3,173,188 
was employed, the funnel or shroud configuration being 
substantially as set forth in FIGS. 3 and 4 of the draw- 
ings. The perforated tongue of U.S. Pat. No. 3,173,188 
was also employed rather than a unperforated tongue of 
FIG. 1 of the drawings of the instant invention. Weight 
and encapulated measure drop for 102 mm. rod lengths 
were found to be as follows: 



EXAMPLE 2 
The process of Example 1 was repeated except that 
running speeds were reduced to 200 meters per minute. 40 
Weight and encapsulated pressure drop for 102 millime- 
ter rod lengths were found to be as follows: 



EXAMPLE 6 
The process of Example 5 was repeated except that 
running speeds were reduced to 200 meters per minute. 
Weight and encapsulated pressure drop for 102 mm. rod 
lengths were found to be as follows: 



EXAMPLE 3 
The process of Example 1 was repeated except that 5 
tow 12 is not passed through ring guide 22 and about 
idler roll 23 but rather is transmitted directly from drive 
rolls 21 to pneumatic forwarding jet 24, the entry angle 
of the tow into pneumatic forwarding jet 24 being ap- 
propriately adjusted so as to eliminate any tow drag 6 
upon entry into pneumatic forwarding jet 24. The 
weight and encapsulated pressure drop of .102 millime- 
ter rod lengths were determined and found to be as 
follows. 



Drop (E A P) = 650 mi 



EXAMPLE 7 
Filter rods were prepared from 3.3 denier per fila- 
ment, F-cross section cellulose acetate tow having a 
total denier of 44,000 using the tow opening system as 
set forth in FIG. 2 of U.S. Pat. No. 3,099,594. However, 
in order to eliminate possible variations induced by the 
addition of plasticizer, the tow opening system was 
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operated without the use of plasticizer. After exiting 

feed rolls 7 as illustrated in FIG. 2 of U.S. Pat. No. EXAMPLE 12 

3,099,594, the opened deregistered tow was processed The process of Example 8 was repeated except that 

as illustrated in FIG. 1 of the drawings of the instant running conditions were adjusted as such that an aver- 

invention, that is to say, the opened deregistered tow 5 age rod pressure drop of 293 mm, of water and an 

was then passed through ring guide 22 of FIG. 1 of the average rod weight of 0.6741 grams was obtained. Rods 

drawings of the instant invention. Rod maker speeds of monitored over a 24 hour period were found to exhibit 

400 meters per minute were employed. The weight and »n average Filtrona hardness of 92.4. 

encapsulated pressure drop of 102 millimeter rod ™ m 

lengths were determined and were found to be as fol- 10 cAAMrLii li 

lows. The process of Example 9 is repeated except that 4.2 
denier per filament, F-cross section cellulose acetate 

— tow having a total denier of 40,000 is employed. Run- 

rimn^P a, «, ■ „ „ ning s P eeds are adjusted such that an average rod pres- 

Drop (E A P) = «- We, gh . = 0*557 ,5 sure drop of m mm . of water and m q{ 
0.7479 grams is obtained. Over a 24 hour period rods are 
<r m 20.8 o- = 0.013 found to exhibit an average Filtrona hardness value of 
Coefficient of • 9AA%. 
Variation rcv) = 3 05 v^tTonTcv) = l 36 If is a PP arent from the foregoing Examples and more 
: i — : : 20 specifically Examples 1 to 4, that the process and appa- 
ratus of the instant invention significantly reduces filter 
EXAMPLE 8 rod we 'S ht and pressure drop coefficient of variation at 
_., running speeds in the range of 200 to 400 meters per 
Filter rods were prepared from 3.3 denier per fila- minute. Examples 5 and 6 show that the prior art pro- 
ment, F-cross section cellulose acetate tow having a 25 cess and apparatus are represented by U.S. Pat, No. 
total denier of 31,000 using the embodiment depicted in 3,173,188 do not, at comparable running speeds, achieve 
FIG. 1 of the drawings at a running speed of 400 meters the coefficient of variation reductions obtained with the 
per minute. Running conditions were adjusted such that process and apparatus of the instant invention. Example 
an average pressure drop of 259 mm. of water and an 7 is illustrative of the applicability of the process and 
average rod weight of 0.63 1 1 grams was obtained. Rods 30 apparatus of the instant invention to other tow opening 
monitored over a 24 hour period were found to have an systems. Example 8 to 1 3 are illustrative of the improve- 
average FILTRONA hardness of 90.4%. ment in filter rod hardness obtained by the process and 
FXAMPT P Q apparatus of the instant invention. That is to say, at 
cAAMrLE y substantially equivalent rod pressure drops, equivalent 
Filter rods were prepared from 3.9 denier per fila- 35 hardness values are obtained at substantially lower rod 
ment, F-cross section cellulose acetate tow having a weights when the process and apparatus of the instant 
total denier of 39,000 using the embodiment depicted in invention is employed. 

FIG. 1 of the drawings except that tow 12 is not passed Pressure drop as reported in the preceeding examples 
through ring guide 22 and about idler roll 23 but rather is measured by the following method: Air is drawn 
is transmitted directly from drive rolls 21 to pneumatic 40 <hrough a 102 millimeter length of the fully encapsu- 
forwarding jet 24, the entry angle of the tow into pneu- 'ated filter at a steady rate of 1050 cubic centimeters per 
matic forwarding jet 24 being appropriately adjusted so minute and the resulting pressure difference across the 
as to eliminate any tow drag upon entry into pneumatic filter is measured by means of a water manometer. The 
forwarding jet 24. Running speeds of 400 meters per ,, result is ex P re ssed in millimeters of water gauge, 
minute were employed and operating conditions were Cigarette filter rod hardness as reported in the pre- 
adjusted so as to obtain an average rod pressure drop of ceeding examples is measured by means of a "FIL- 
251 mm. of water and an average rod weight of 0.6609 TR ONA" Tester (manufactured by Cigarette Compo- 
grams. Over a 24 hour period rods were found to have nents Llm 'ted), by a test in which rod (for example a 
an average Filtrona hardness value of 90.3%. „ length of 102 millimeters) having a mean diameter (D), 

5U of about 7.8 millimeters, is compressed between two 
EXAMPLE 10 plates provided in the instrument. The rod is subjected 

The process of Example 8 was repeated except that t0 c , on ]P res s>on for 15 seconds by a load of 300 grams 
running conditions were adjusted so that an average rod appIled t0 , oppos,te Sldes of the ^6ncz\ surface of the 
pressure drop of 267 mm. of water and an average rod « rod I and the a ? rage de P ression ( A )> that is the decrease 
weight of 0.6394 was obtained. Rods monitored over a diameter ° f the r ° d ' measured. The hardness is the 

o exhibit an average Fil dlam eter of the sample measured at a load of 300 grams 
a exhibit an average F,l- md expressed as „ percentage of the origina , djameter) 

that is, it is given by the following formula: 



Hardness % = [(D - A)J/D X 1 00 



EXAMPLE 11 
The process of Example 9 was repeated except that 

3.3 denier per filament, F-cross section cellulose acetate The average value for 100-rod samples obtained at 

tow having a total denier of 35,000 was employed. Run- the minimum and maximun weight levels define the 

mng conditions were adjusted such that an average rod weight range capability and the pressure-drop range 

pressure drop of 28 1 mm. of water and an average rod 65 capability of a specific tow item. These values are fairly 

weight of 0.6462 grams was obtained. Over a 24 hour constant under equivalent processing conditions. The 
,! "- " " !r ' * ' ' v;v! m improved versatility of tow items as a result of this 
invention is illustarted by FIG. 4 of the drawings 
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wherein rod weight in grams is plotted against rod -continued 

pressure drop of millimeters of water. As can be seen in — 1 

FIG. 4 of the drawings a vastly extended filter rod Rod system ( 3 > sure" 

range is obtained for 1.8 to 8.0 denier per filament tow Descrip(ion Description (I) (2) ~T~~V~~ W Drop 

items, the light line being representative of rods pro- 5 — — — — — ■ — ■ — — — — ■ • • — 

duced according to the teachings of the instant inven- ™f fp^Art) ^ 15.03 1.47 431 

tion while the heavy line is representative of the same figs. Example l .1225 54.4 51.8 21.20 1.45 626 

tow item processed according to the prior art. It should s & 6 (Instant 

be noted that for each tow item, the relationship be- (invention) 

tween the rod pressure drops for each tow item and the 10 m Packing Fraction 

rod weight necessary to obtain that pressure drop is less <» ^.SffiL (* - average, o- = standard deviation, 

than would be expected by linear extrapolation. < 4 > Measured Agglomeration 

A better understanding of the reason for the im- 
proved range extension as illustrated in FIG. 4 of the Having thus disclosed the invention, what is claimed 

drawings may be had by turning to FIGS. 5 through 8 15 >s: 

of the drawings. FIG. 5 is a photomicrograph magnified 1- In an apparatus suitable for a range extension pro- 

100 times of a cross section of a filter plug of the instant cess of manufacturing filter elements from opened and 

invention, the cross section being taken through the deregistered crimped continuous filament tow, wherein 

longitudinal axis of the plug. The rod was prepared said tow is conducted from a mechanical forwarding 

from 3.3 denier per filament F-cross section tow having 20 means through an aspirating jet into a compacting 

a total denier of 39,000, the rod being prepared substan- means immediately adjacent said jet and wherein means 

tially according to the process set forth in Example 1. are provided for dissipating aspirating fluid, the im- 

As can be seen in FIG. 5, the individual filament plugs provement comprising: (a) a tow controlling means 

are positioned in a direction approaching cross wise, positioned intermediate said mechanical filament for- 

that is to say perpendicular, to the longitudinal axis of 25 warding means and said aspirating jet, said tow control- 

the filament bundle. FIG. 6 is a photomicrograph of a !in g means controlling width and direction and impart- 

radial cross section of the filter rod of FIG. 5 of the in 6 at least some dra S t0 said opened and deregistered 

drawings. As can be seen, the filaments are tightly tow and i and ( b ) a perforated funnel member positioned 

packed which is indicative of the increased rod weight intermediate said aspirating jet and said compacting 

potential existing by utilization of the process and appa- 30 means > said perforated funnel member having sufficient 

ratus of the instant invention. volume to allow said tow to accumulate in a substan- 

In contradistinction to the filament positioning of the tia "y tension free condition prior to being drawn into 

rod of FIGS. 5 and 6 of the drawings, a significantly said compacting means whereby pressure drop and 

different filament positioning may be seen in a prior art we, S ht variations in resultant cigarette filter elements 

filter plug as represented by FIGS. 7 and 8 of the draw- 35 are reduc ed at extended points in range, 
ings. FIG. 7 is a photomicrograph magnified 100 times 2 - The apparatus of claim 1 wherein said tow control- 

of a cross section taken through the longitudinal axis of ""8 means is a means selected from the group consisting 

the plug, the plug being prepared substantially accord- of an ' dler ro11 and a stationary rod member, 
ing to the process set forth in Example 3.The plug is 3 ' The a PP arat "s of claim 1 wherein a ring guide 

prepared from 3.3 denier per filament F-cross section 40 member is positioned in ad vance of said tow controlling 

tow having a total denier of 39,000. As can be seen in means whef eby tow band width is reduced prior to 

FIG. 7, the filter rod has a minimal number of filaments passage over said tow controlling means 
which are positioned perpendicular to the longitudinal r 4 ' ™ e a PPfr a tus of claim 1 wherein the perforations 

axis of the filament bundle. Moreover, as can be seen in f sald funnel are P os,tloned nearest the exit end ° f the 

FIG. 8 of the drawing which is a radial cross section of 45 fu " n f'- . c , . 

the filter rod of FIG. 7, the filaments are much less , 5 ' In a ran S e extension process of manufacturing filter 

tightly spaced when compared with the filaments of e!eme " ts fr0,n °P ened and deregistered crimped contm- 

FIG. 6 of the drawings which is representative of the »™s filament tow wherein the tow is conducted from a 

filter rod prepared according to the process and appara- 5n !"f han.cal forwarding means through an aspirating jet 

tus of the instant invention 50 ,n '° an 'mmed.ately adjacent compacting means and 

In additions to the visual differences which are ^ re ' n means are P r f 0Vlded for aspirating 

readily apparent from a viewing of FIGS. 5 through 8 fluld ' ,he ""Pavement comprising: (a) causing said tow 

of the drawings, the rod samples of FIGS. 5 through 8 '° = 0nta ? a l ° w COn r ? !lm S " P° sit «° ned '"terme- 

of the drawings were also analyzed using the "QuLi- „ d 'f te Sa ' d me ^ hanlcal forwarding means and said aspi- 

mef (analytical device manufactured by Cambridge 55 ra ""f J6t : ^ 0W co " trollln f. " controlling said 

SSl'^O^SS^^ — ° f P-fo-d P funn g el member poslioned be^ 



the agglomeration ^r and packing f^^^^ 
sured the results of which appears m the following (Q ^ poraTily accumulate tow in a S ubstandally tension 

free state prior to the tow being drawn into said corn- 

pacting means whereby pressure drop and weight varia- 

Pres- tions in resultant cigarette filter elements are reduced at 
Rod System _ g> sure 65 extended points in range. 

Description Description 0> ( 2 > X o- < 4 ) Drop 6. The process of claim 5 wherein said tow control- 

3.3 F/ ling means is a means selected from the group consisting 

39,000 of an idler roll and a fixed rod. 



7. The process of claim 5 wherein said controlling 
means is positioned so as to cause said tow to pass 
through said aspirating jet substantially along the longi- 5 
tudinal axis of the processing bore of said jet. 

8. The process of claim S wherein a tow width reduc- 

10 
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ing ring guide is positioned in advance of said tow con- 
trolling means. 

9. The process of claim 5 wherein the terminal por- 
tion of said aspirating jet is nested into the mouth of said 
funnel member and wherein the terminal portion of said 
funnel member is recessed into a tongue of said com- 
pacting means. 
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